both occupational and personal challenges. Many of these occupational and personal challenges influence absenteeism (Commerce Clearing House [CCH] HR Management, 2007) . Occupationally, nurse aides often report unpredictable work assignments; they face frequent aggression by some residents, slurs by some residents, and bereavement at the death of other residents under their care (Parmelee, Laszlo, & Taylor, 2009 ). The mean hourly wage of nurse aides is low at $11.76 (Bureau of Labor Statistics [BLS] , 2011), and few employment benefits, if any, are provided. Nurse aides are typically female (80%-100%), 32-42 years old, and not well educated (13%-40% never graduated from high school; National Nursing Assistant Survey, 2007) . Minorities account for as much as 80% of the workforce, depending on the location of the facility (Stone & Weiner, 2001) . Their personal challenges include transportation difficulties, single motherhood, and often caring for other family members.
The U.S. Congress has highlighted the staffing concerns evident in nursing homes (General Accounting Office, 2001 ). These staffing concerns include latent under staffing in many facilities (see review by Castle, 2008) . Consistently, high rates of nurse aide turnover have also plagued the industry for many years. For example, average annual nurse aide turnover rates are approximately 74%-100% (Decker et al., 2003) . Staffing concerns also include high use of agency staff in some facilities. Full-time equivalent agency use of nurse aides per 100 beds was shown to average 4.9 (Castle, 2009) . In a survey of 1,147 long-term care specialists nationwide, 85% of respondents identified "workforce issues" as the most significant challenge facing the industry (Miller, Mor, & Clark, 2010) .
Prior Literature
Several accounts of nurse aide absenteeism (commonly called "call-offs") exist in the nursing home literature (e.g., CohenMansfield, 1995; Parmelee, Laszlo, & Taylor, 2009 ). Some of these accounts also present the view that absenteeism is likely an obstruction to effective care (Parmelee, Laszlo, & Taylor, 2009 ). However, no empirical analyses were identified in our literature review that examined this notion.
Other descriptive accounts of nurse aide absenteeism have documented rates. Cohen-Mansfield and Rosenthal (1989) determined that rates of nurse aide absenteeism averaged approximately 5% per day. That is, on average approximately 5% of nurse aides per day had an unexcused absence. A similar rate was identified more recently by My InnerView (2009) .
The BLS reports the average absenteeism rate in 2011 for full-time workers (age 16 and older) to be 3.0% (BLS, 2012 ). An unscheduled absence survey is conducted yearly by CCH in the United States. This is considered to be a reliable source of workplace absences and is used as a reference source by legal and business professionals (Engleman, 2001) . The survey typically consists of figures provided by hundreds of human resource executives (www.hr.cch. com). The 16th annual CCH (a Wolters Kluwer company) unscheduled absence survey found that the rate of unscheduled absenteeism arrive at its highest level in 2006 (2.5%) since 1999 (2.7%) (CCH, 2006) ; 2007 numbers showed a slight decrease (2.3%; CCH, 2007) . However, no rates specific to nursing homes or nurse aides are provided in these CCH findings.
When examining health care workers, it has been shown that these group of workers are 1.5 times more likely to be absent (due to illness, injury, or decreased satisfaction) than other employees (Sibbald, 2002) . In Canada, health care workers have been found to be absent from work 11.8 days annually, compared with 6.7 days of other employees. Some absenteeism figures are available from specific areas of health care. For example, in 2001 "health care practitioner and technical occupations" had average absenteeism rates of 3.7% for full-time workers (BLS, 2012); whereas "health care support occupations" (which includes nurse aides) had average absenteeism rates of 4.5%. Of significance, this rate (4.5%) is the highest of any occupation listed and is even considerably higher than the second highest recorded rate (3.8% for "community and social science occupations").
Hypothesis and Conceptual Framework
High absenteeism rates can cause a number of problems (several are identified earlier). It is likely that these problems arise because the required amount of work has to be conducted by fewer employees, which increases the stress and burden on the present staff (Farrell & Petersen, 1984) . Prolonged elevated absenteeism rates can be detrimental to an organization by increasing the work load on other employees, decreasing their job satisfaction, and potentially creating a snowball effect with more reports of absenteeism and possibly turnover (Sanders & Nauta, 2004) .
With fewer regular employees, it is likely that resident care will be negatively influenced (Lesperance & Miller, 2009) and potentially influence quality (Engleman, 2001) . Thus, based on these prior studies from other settings, for nurse aides in nursing homes, it is hypothesized that high absenteeism will be associated with poor quality.
This hypothesis is examined using the conceptual framework initially developed by Castle and Engberg (2007) . This conceptual framework was developed specifically to examine nursing home staffing characteristics and quality of care. It was modified and used in the current investigation with the addition of nurse aide absenteeism as a staffing characteristic. This is shown in Figure 1 .
In this conceptual framework, several staffing characteristics for registered nurses, licensed practical nurses, and nurse aides are used. Specifically, the staffing characteristics used include staffing levels, turnover, professional staff mix, use of consistent resident assignment, and use of agency staff. These staffing characteristics have a well-verified influence on quality of care (e.g., Hyer et al., 2011) . The conceptual framework also includes facility characteristics and market characteristics. Facility characteristics are attributes of the organization such as the number of beds (i.e., size) and ownership characteristics (e.g., for-profit status). Market characteristics are attributes of the external environment in which the facility operates such as competition from other nursing homes. These facility and market characteristics also have a well-established influence on quality of care (e.g., Hyer, Temple, & Johnson, 2009 ).
Data and Methods
Primary data came from a survey of nursing home administrators (NHAs) and was used to identify staffing information. Secondary data came from the Online Survey Certification and Reporting (OSCAR) data and were used to identify characteristics of the nursing homes. Nursing Home Compare was used to identify quality indicators. The Area Resource File (ARF) was used to identify characteristics of the market. The secondary sources of data were from 2008 to coincide with collection of the primary survey data.
Nursing Home Administrator Survey
The NHA survey was conducted by mail in 2008. NHAs (N = 6,000) from all U.S. states were included in the sample frame. NHAs were randomly selected to receive the mail survey using a list of nursing home addresses that were included in the OSCAR data (described later). Some exclusions were made to the sample frame (smaller nursing homes (i.e., <30 beds) and hospital-based facilities were not included).
The survey distribution process followed the recommendations of Dillman (1991) . Two repeat survey mailings and one reminder letter were used. In addition, faxed copies of the survey and E-mail attachments of the survey were used when requested. No reminder phone calls, monetary incentives, or web-based reminders were used as part of the survey collection process.
The information collected on staffing have been described elsewhere along with the questionnaire psychometrics (Castle & Engberg, 2008) . The staffing items were found to be extremely reliable based on the questionnaire item responses being compared with payroll records in 152 facilities, and resulting Kappa statistics were all high (at .94 or more; Castle & Engberg, 2008) including those for absenteeism.
With respect to absenteeism, one question asked, "For the prior week, how many nurse aide call-offs occurred?" (these were reported as FTEs, in a similar way to other items on the questionnaire). An additional text box described that this was to measure how many nurse aides worked less than scheduled for reasons such as illness, injury, or medical problems; child care problems; and other family or personal obligations (i.e., "call-offs"). The text box also noted not to include vacation, personal days, holidays, labor disputes, or maternity leave. A similar description of what is included in absenteeism is also used by BLS.
Of note, several call-off periods were examined (in both pilot testing and instrument cognitive assessments). The period of the prior week was used because a substantial proportion of respondents relied on their memory for the information (many did however track this information in a more formal way). Thus, using a period of the prior week provided less response error due to respondent recall.
Nursing Home Compare Data
Nursing Home Compare is a web-based nursing home report card. Information is provided for all Medicare and/ or Medicaid certified nursing homes (i.e., including those in the OSCAR, described later). Several reports provide an extensive description of Nursing Home Compare including details on its development (Abt Associates, 2004) .
Nursing Home Compare presents detailed information on nursing homes (location, address, and so forth). For this research, reports of quality measures for each nursing home were used. Some quality measures are for long-stay residents (defined as those with quarterly minimum data set [MDS] assessments), and some measures are for short-stay residents (defined as those with 14-day MDS assessments).
The quality measures included on Nursing Home Compare are derived from the MDS; they are updated quarterly and have been subject to extensive testing (Abt Associates, 2004) . Four long-stay quality measures were used as quality indicators in this analysis (physical restraint use, catheter use, pain management, and pressure sores) and are described later.
OSCAR Data
These data include almost all (i.e., ~17,000) nursing homes in the United States. The data are collected as part of the Medicare and/or Medicaid certification process. Most nursing homes care for at least some Medicare and/or Medicaid residents and thus participate in this approximately yearly survey process conducted by a team of surveyors who visit the facility. Several reports detail how and why the OSCAR data are collected.
The OSCAR data include both facility and resident characteristics. Facility characteristics used in this investigation include bed size, ownership, chain membership, occupancy, and Medicaid occupancy. Resident characteristics used in this investigation include a measure of resident case-mix (i.e., the number of residents with limitations in activities of daily living). Several reports comprehensively list the data elements available in the OSCAR (e.g., State Operations Manual, 2010).
ARF and State Medicaid Reimbursement
Data representing county information (i.e., local markets) of nursing homes are included in the analysis. This information came from the ARF. The ARF includes data from numerous sources (including the Census and the National Center for Health Statistics; www.arfsys.com).
Medicaid reimbursement levels are also included in the analyses as state level information. This Medicaid reimbursement information came from primary data previously collected by the authors. This data collection followed a process previously used and published by others (e.g., Grabowski et al., 2004) . That is, the authors contacted each state's Medicaid office and asked for their average daily (i.e., per diem) Medicaid nursing facility payment rate for each year. Table 1 lists the staffing, quality, facility, and market variables used in this analysis. The definitions and descriptive statistics are also provided. The variables used in the analysis follow the conceptual framework described earlier. The dependent variable of interest is nurse aide absenteeism rates. In addition to nurse aide absenteeism, staffing levels, turnover, professional staff mix, and use of agency staff are included as staffing characteristics. An interaction term was also included. Interactions allow for an examination of whether the effect of a particular staffing characteristic is influenced by the level of a different staffing characteristic. In this case, many interactions are possible and parsimony in the specification is needed. So, only the interaction between nurse aide absenteeism and nurse aide turnover staffing characteristics is included. This interaction is included based on the likely relationship between turnover and absenteeism (Farrell & Petersen, 1984) .
Model Specification
Numerous indicators of nursing home quality currently exist. Castle and Engberg (2007) examined four long-stay quality indicators: physical restraint use, catheter use, pain management, and pressure sores. They identified these quality indicators to be sensitive to care processes and staffing characteristics (Castle & Engberg, 2007) . Thus, these specific quality measures are used in this investigation.
Statistical Methods
Descriptive statistics (means and standard deviations) for the dependent variables (quality measures) and independent variables (staffing, facility, and market characteristics) are presented. Prior to multivariate analyses, multicollinearity and collinearity levels among the variables using the variance inflation factor (VIF) test were examined (SAS Institute, 1999) .
The quality measures are counts of specific negative events per nursing home, each divided by the number of residents at risk for that negative event. In all cases, higher values of the quality measures reflect lower (i.e., poor) quality. For many nursing homes in the sample, these counts were low (i.e., they are Poisson overdispersed). Negative binomial regression is a standard method commonly used to examine overdispersed Poisson data (Hilbe, 2011) . Thus, negative binomial regression (Hilbe, 2011) was used in multivariate analyses to examine the association of nurse aide absenteeism with the quality measures.
The negative binomial coefficients are reported in incident rate ratio (IRR) form. An IRR is similar to an odds ratio; that is, estimates greater than one represent a positive association between the explanatory variable and the outcome. In our case, high values of the quality measures are indicative of poor quality and thus coefficients less than one are representative of better quality. Possible correlations of the quality measures within markets exists (Thomas et al., 2012) . This can bias the standard errors of the estimates. In order to account for this, the Huber-White sandwich estimator (i.e., robust standard errors) clustered by county was used for all of the multivariate analyses (Hastie, Tibshirani, & Friedman, 2001 
Results
The sample consisted of 3,941 facilities giving a response rate of 67%. The facilities were located in 861 markets (i.e., counties). The sample did not significantly differ (p > .05) from national averages for facility characteristics reported in OSCAR data. Thus, the sample appears representative of nursing homes in the United States. (excluding those with <30 beds and hospital-based facilities). Table 1 presents descriptive statistics for the variables used in the analysis. For example, an average rate of 9.2% was reported for nurse aide absenteeism in the prior week. That is, for all of the nurse aide FTEs in a facility, on average 9.2% called off at some point in the previous week. Moreover, less than 10% of responding nursing homes reported nurse aide absenteeism rates of 2% or less (not shown).
Based on the commonly used threshold value of 0.8, the variables showed no problems of collinearity and no VIF score exceeded 2.5. We were concerned with the potential correlation between the staffing-level variables, absenteeism, and turnover variables as high absenteeism could be associated with low staffing levels and/or high turnover. We found these relationships, but the correlation between these variables was relatively low (averaging ~.6). Thus, all of the variables were used in the multivariate analyses. The findings from the multivariate analyses are shown in Table 2 . Table 2 presents the IRRs for the negative binomial regressions of the quality measures. Findings for physical restraint use for long-stay residents are presented in column 1. Confidence intervals (95%), adjusted for clustering within markets, are in parentheses below the IRRs. Of note, nurse aide absenteeism is associated with physical restraint use (IRR = 1.18; p < .01). In addition, seven of the staffing characteristic variables (from 12 examined) were statistically significant, four of the facility characteristic variables (from six examined) were statistically significant, and one of the market characteristic variables (from two examined) were statistically significant.
Column 2 of Table 2 presents the results for catheter use for long-stay residents. Nurse aide absenteeism is associated with catheter use (IRR = 1.14; p < .01). In addition, nine of the staffing characteristic variables (from 12 examined) were statistically significant, five of the facility characteristic variables (from six examined) were statistically significant, and one of the market characteristic variables (from two examined) were statistically significant.
Column 3 of Table 2 presents the results for pain management for long-stay residents. Nurse aide absenteeism is associated with pain management (IRR=1.06; p < .05). In addition, nine of the staffing characteristic variables (from 12 examined) were statistically significant, three of the facility characteristic variables (from six examined) were statistically significant, and two of the market characteristic variables (from two examined) were statistically significant.
Column 4 of Table 2 presents the results for pressure sores for long-stay residents. Nurse aide absenteeism is associated with pressure sores (IRR = 1.19; p < .05). In addition, nine of the staffing characteristic variables (from 12 examined) were statistically significant, two of the facility characteristic variables (from six examined) were statistically significant, and one of the market characteristic variables (from two examined) were statistically significant.
Discussion
Absenteeism can be a very costly staffing issue. Absenteeism is an issue that has plagued other industries for a number of years. Organizations are tracking absenteeism closely and are finding that this problem is costly and can be detrimental to the organizations' bottom line (Braun Consulting, 2003) . Moreover, absenteeism can also decrease quality (Gorman, Yu, & Alamgir, 2010) . In particular, it can pose a serious health risk to patients in health care settings. The investigation presented, to our knowledge, is one of the first showing that high levels of absenteeism can have an impact on quality of care in nursing homes. We find that high levels of absenteeism are associated with poor performance on all four quality measures examined.
Practice Implications
The levels of nurse aide absenteeism are high. At 9.2% these levels are higher than other absenteeism rates reported for other industries. In practice, this may lead many nursing homes to be constantly looking to fill work slots. For an average four-unit facility-given absenteeism, combined with turnover and vacation-they may actually be staffing for five units.
The statistically significant associations identified in the regression analyses may also be practically significant. That is, for the most part, the predicted point estimates (i.e., magnitudes) presented in the results section are high. Moreover, given that nurse aide absenteeism influences all of the quality measures examined, the findings do indeed seem to have substantial practical ramifications.
The issue of what level(s) of nurse aide absenteeism is important was also examined. The predicted point estimates for each quality measure at varying levels of nurse aide absenteeism were studied. The results were generally consistent with the lowest levels of nurse aide absenteeism having little influence on the quality measures; whereas, beyond levels of approximately 2.5% nurse aide absenteeism, the quality measures were more greatly influenced. Thus, the functional forms were investigated more closely by using spline functional forms (also known as a piecewise linear functional form). We chose one inflection point that led to two-segment spline functions that best fit the data according to Akaike's information criterion (Akaike, 1981) . That is, a two-segment spline function generally portrayed the relationship between nurse aide absenteeism and the quality measures (not shown). However, the relationship between the quality measures and nurse aide absenteeism changed slope at different points (3.1% for physical restraint use; 1.8% for catheter use; 2.6% for pain management; and 2.3% for pressure sores [not shown]).
This research is one of the first empirical examinations of absenteeism, but reasons for absenteeism were not examined. There likely are many factors that contribute to high absenteeism, but one is probably a decrease in job satisfaction. Hackett (1989) found that "overall and work satisfaction had a convincing correlation with absence frequency" (p. 237). Job satisfaction factors that can contribute to absenteeism in the workplace in other industries are benefits, pay, coworkers, promotion, training, supervision, and relationships (Braun Consulting, 2003) . Many of these job satisfaction factors are known barriers for nurse aides in nursing homes (Castle, 2007) .
Thus, improving satisfaction may represent a mechanism that can positively affect absenteeism rates. Some Of the factors listed earlier, benefits, pay, coworkers, and promotion may be difficult (and expensive) to change in many nursing homes. Supervision and relationships among coworkers are potentially more mutable. Moreover, these factors are specifically shown to influence absenteeism rates (Sanders & Nauta, 2004) . Positive relationships among employees tend to decrease absenteeism rates because the employees feel a responsibility towards their coworkers and do not want to leave them without help and over burden them (Sanders & Nauta, 2004) . One staffing characteristic in nursing homes that may improve cohesiveness among a team, can help team members adhere to group norms, boost moral and a sense of belonging, and increase cooperation is use of consistent assignment. The findings presented here indicate that use of consistent assignment is also associated with better quality. Furthermore, recent research has also shown that use of consistent assignment in nursing homes reduces nurse aide absenteeism (Castle, Engberg, & Krackhardt, 2013) .
Training is also potentially a factor amenable for nursing homes to influence nurse aide absenteeism. Improved training is thought to help improve retention and decrease absenteeism (Yeatts et al., 2010) . Inadequate nurse aide training is also a known issue for nurse aides in nursing homes (Castle, 2007) . Many nurse aides do not feel adequately prepared to care for residents, consequently many leave (and/or are absent; Castle, 2007) . Therefore, one potential benefit of providing more training for nurse aides could be reduced absenteeism.
Absenteeism reduction initiatives were also not examined in this research. Some of these many be pertinent for nursing homes. Other industries have implemented different programs to help improve the number of unscheduled absences. These are often termed "work-life" programs and can help organizations meet the needs of their employees and can offer alternatives when there is an increased demand on employees to care for family needs (CCH, 2006) . Programs include (a) Employee Assistance Plans; (b) Wellness Programs; (c) School Function Programs; (d) Flu Shot Programs; (e) Alternative Work Arrangement Programs; (f) Compressed Work Week; (g) Telecommuting Programs; (h) On-Site Childcare Programs; (i) Elder Care Services; and (j) Emergency Child Care Programs (CCH, 2006) . Some of these options may have high initial costs for organizations but may actually ultimately lower costs because of the decreased number of unscheduled absences, decreased number of necessary overtime, decreased agency staff needed, and so forth. (Engleman, 2001) .
A number of organizations also have "absence control programs" in place to help alleviate and deter employees from taking unscheduled absences (CCH, 2006) . Absence control programs can include (a) Disciplinary Action Programs; (b) Yearly Review Programs; (c) Illness Verification Programs; (d) Paid Time Off Programs (i.e., Paid Leave Bank Programs); (e) Personal Recognition Programs; (f) Buy Back Programs; and (g) Bonus Programs (CCH, 2006) . Anecdotal evidence would suggest that nursing homes are prone to using Disciplinary Action Programs wherein nurse aides are terminated for repeat absenteeism.
Some other findings are also noteworthy. We find that nurse aide staffing levels are associated with quality. Similar findings have been reported in prior studies (see review Castle, 2008) . Thus, our finding may be useful in the ongoing accumulation of evidence in this area addressing staffing in nursing homes. Moreover, high nurse aide staffing levels are associated with low nurse aide absenteeism (not shown). This may provide a further means of reducing absenteeism. Likewise, low Medicaid reimbursement is associated with high absenteeism (not shown) and is shown here to influence quality. This would seem to reinforce the key role reported in prior studies that Medicaid plays in nursing home operations (Thomas et al., 2012) .
Limitations
In this analysis, high nurse aide absenteeism rates are associated with poor quality of care. Nevertheless, with the cross-sectional data used, it is not possible to disentangle causal direction. We cannot infer that nurse aide absenteeism necessarily causes poor quality. A plausible argument could be made that the causal direction may actually occur in the opposite direction. Low facility quality may cause higher nurse aide absenteeism as nurse aides may simply not want to work in a poor quality environment. Thus, our results should be interpreted as associations and longitudinal data should be used in the future to determine the causal direction of the effects.
A relatively simple rate of absenteeism is used in this research. Others have noted that when looking at absenteeism, it may be important to examine both the frequency and duration of absenteeism (Hackett, 1989) . Our use of a rate calculated over a 1 week period may be less error prone due to respondent recall, but when calculating rates of absenteeism, these may be influenced by temporal factors such as flu season and bad weather.
The quality measures used in this investigation are arguably more precise than those used in prior staffing research using OSCAR derived measures. Nevertheless, the quality measures only represent some dimensions of quality, and they are variable over time at the same facility. We recognize that other quality indicators could have been used for these analyses. These, for example, include resident satisfaction and resident quality of life.
The findings seem to correspond very well with the proposed conceptual model. Nevertheless, future analyses could add other potential influences on absenteeism. Specifically, top management could be investigated. Top managers likely influence several of the factors potentially causing absenteeism of nurse aides (Anderson, Issel, & McDaniel, 2003) .
Suggestions for Future Research
The issue of absenteeism in nursing homes seems to be relatively undeveloped in the empirical literature. This research raises the issue of the potential importance of absenteeism in nursing homes. However, the findings presented represent a first-pass at this area of investigation. Some additional analyses may prove beneficial.
Additional variables, such as supervisory style, could influence both the tendency toward absenteeism and poor quality of care. Given the importance of factors such as supervisory style and top management in general in nursing homes (as noted earlier), factors such as these may also need to be examined (Anderson, Issel, & McDaniel, 2003) in a more comprehensive absenteeism model specification.
Additional analyses could also potentially categorize quality indicators in terms of how directly nurse aides would be likely to influence them. If nurse aide absenteeism directly impacts quality of care, then one could hypothesize there should be a greater relationship among absenteeism and care quality on those indicators compared with those indicators which the nurse aides has less direct impact.
There are a number of costs involved with absenteeism including both direct and indirect costs with this potential staffing problem. Other more direct costs include potential increased pay for replacement staff (i.e., pool staff or agency staff). Examining costs may be important as they may indicate a favorable return-on-investment for absenteeism reduction initiatives.
Absenteeism can be subdivided in many ways that may provide more refined findings. For example, different types of absenteeism exist. Innocent absenteeism (i.e., nonculpable absenteeism) is when employees are "absent for reasons beyond their control" (i.e., illness or injury to themselves or dependent). Culpable absenteeism (i.e. blameworthy absenteeism) is when employees are absent "without authorization for reasons which are within their control" (Engleman, 2001, p. 1) .
There is also a potential issue with presenteeism in organizations. This problem presents itself when an employee comes to work and is ill. An employee in these cases is typically not able to efficiently perform his/her duties, resulting in decreased productivity and quality (CCH, 2006; Engleman, 2001 ).
Conclusion
The results of this investigation show that high rates of nurse aide absenteeism are associated with quality of care. Our results show that high nurse aide absenteeism influenced all four of the quality measures examined. The influence on quality was pervasive and in many cases of significant magnitude.
